A total of 1,129 pigs were used in a 56-d study to evaluate the effect of a commercial enzyme on growth performance and assess its energy replacement value in swine diets. Pigs were blocked on the basis of pen weights and allotted to 1 of 6 dietary treatments fed in 3 phases. Dietary treatments had increasing levels of fat (0, 2.5, and 5.0%) with or without added enzyme (0.05% or 0% Agri-King REAP). Phase 1 was fed from approximately 75 to 110 lb BW, phase 2 was fed from 110 to 160 lb BW, and phase 3 was fed from 160 to 200 lb BW. Diets were based on cornmeal and soybean meal with 15% added dried distillers grains with solubles (DDGS) and balanced to a constant lysine to calorie ratio (2.98, 2.68, and 2.38 g/Mcal ME for phases 1, 2, and 3, respectively) within diet phase. Pen weights and feed intake were obtained every 2 wk from d 0 to 56 to determine ADG, ADFI, and F/G. There were no interactions (P > 0.11) between the addition of enzyme and added fat for ADG, ADFI, or F/G of pigs throughout the duration of the 84-d experiment. There was no difference (P = 0.53) in ADG, ADFI, or F/G between pigs fed diets with and without added enzyme. However, pigs fed diets with increasing added fat levels had improved (linear, P <
Introduction
Grains such as corn comprise the majority portion of swine diets mainly as an energy source. However, a fraction of nutrients in these ingredients are found in forms known as dietary fiber that monogastric animals like pigs are unable to fully digest. For this reason, use of commercial enzymes in swine diets may become an important tool in improving feeding efficiency by providing a means for the pig to digest fiber components that can then be utilized for growth. As feed costs increase, the economic value of additives like enzymes, which have the potential to improve energy digestibility and, therefore, feed efficiency, also increases. Enzymes are designed to act on specific substrates. Thus, the use of a multienzyme preparation can potentially have more beneficial effects than single enzyme preparations because it acts on several 1 Appreciation is expressed to Agri-King, Inc., Fulton, IL, for partial funding of the study, New Horizon Farms for use of pigs and facilities, and Richard Brobjorg and Marty Heintz for technical assistance. 2 Food Animal Health and Management Center, College of Veterinary Medicine, Kansas State University. 3 Agri-King Inc., Fulton, IL. substrates and releasing nutrients trapped within the indigestible components of grains.
Agri-King REAP (Agri-King Inc., Fulton, IL) is a proprietary blend of enzymes that has β-glucanase, cellulase, and protease activities. These enzymes act on dietary fiber found in the plant cell wall as well as a smaller group of storage carbohydrates found in common ingredients like cornmeal and soybean meal. Although many studies have been conducted on enzyme supplementation on pig diets, data for this relatively new enzyme product are needed to evaluate its effects in a commercial pig production setting. Therefore, this trial was conducted to evaluate the effect of a commercial enzyme (Agri-King REAP) on growth performance and assess its energy replacement value in swine diets.
Procedures
Procedures for this trial were approved by the Kansas State University Institutional Animal Care and Use Committee. The trial was conducted in a commercial research finishing barn in southwest Minnesota. The barns were double curtain sided with 18-ft × 10-ft pens that have completely slatted flooring and deep pits for manure storage. Each pen contained 1 self-feeder and 1 cup waterer. The barn was equipped with a robotic feeding system to provide feed intake on an individual pen basis.
A total of 1,129 pigs (PIC 337 × C22) were blocked on the basis of pen weights and allotted to 1 of 6 dietary treatments. The dietary treatments were increasing levels of fat (0, 2.5, and 5.0%) with or without added enzyme (0.05 or 0% Agri-King REAP). Diets were fed in 3 phases with phase 1 fed from approximately 75 to 110 lb BW, phase 2 fed from 110 to 160 lb BW, and phase 3 fed from 160 to 200 lb BW (Table 1) . Diets were based on cornmeal and soybean meal with 15% added dried distillers grains with solubles and balanced to a constant lysine to calorie ratio (2.98, 2.68, and 2.38 g/Mcal ME for phases 1, 2, and 3, respectively) within diet phase. Pigs from each pen were weighed as a group every 2 wk from d 0 to 56 to determine ADG. Feed delivery data generated through the automated feeding system every weigh day were used to calculate feed consumption per pen and determine ADFI and F/G. Statistical analysis was performed by analysis of variance by using the MIXED procedure of SAS. Data were analyzed as a randomized complete block design with pen as the experimental unit. Linear and polynomial contrasts were used to determine the main effects of increasing fat levels.
Results and Discussion
There were no significant interactions (P > 0.32; Table 2 ) between the addition of enzyme and increasing fat additions for any of the time periods or overall.
Pigs fed diets with added enzyme had lower (P = 0.04; Table 3 ) ADG from d 0 to 28 than pigs fed diets without enzyme. From d 28 to 56, however, ADG and feed intake were greater (P < 0.03) for pigs fed diets with added enzyme. There was no difference (P = 0.94) in growth performance between pigs fed diets with and without added enzyme from d 0 to 56. Addition of enzyme did not affect F/G (P > 0.51) in any phase or for the overall 56-d period.
The addition of fat improved (linear, P < 0.01) F/G, and feed intake tended to decrease (P < 0.06) as fat levels were increased from 0 to 5% in the diet for the d 0 to 28 period. In the second period (d 28 to 56), feed intake was lower and F/G improved (linear, P < 0.01) as the level of fat addition increased. For the overall period (d 0 to 56), ADG increased, ADFI decreased, and F/G improved (linear, P < 0.01) as fat was increased from 0 to 5%. For every 1% added fat, F/G was improved 1.3 and 1.2% in pigs fed 2.5 and 5.0% added fat in their diets, respectively. The observed improvement in feed efficiency for every 1% added fat in this study was lower than the previously reported improvement of 1.8% for every 1% increment of added fat in growing-finishing pig diets. In conclusion, the addition of the commercial enzyme did not affect growth performance of pigs in this study. As expected, ADG and F/G improved with the addition of fat in the diets. was fed from 75 to 110 lb, phase 2 was fed from 110 to 160 lb, and phase 3 was fed from 160 to 200 lb. 2 Agri-King REAP (Agri-King Inc., Fulton, IL) added at 0.05% in all phases at increasing levels of fat to make the enzyme treatments. 3 Dried distillers grains with solubles. 4 Provided 898 FTU/kg phytase with an expected phytate P release of 0.14% for phase 1, 898 FTU/kg phytase with an expected phytate P release of 0.13% for phase 2, and 748 FTU/kg phytase with an expected phytate P release of 0.12% for phase 3. the enzyme effects and 14 replications per treatment for the fat levels. 2 One pen on the 5% fat with enzyme treatment was excluded from data analysis as an outlier.
